Introduction
Steam turbine start-stop and change its power cannot be separated from the control valve's control, and the control of control valve is mainly determined by the stem lifting force. In the design of the control valve, usually set the spring compression initial displacement, forming the spring force exerted on the valve stem, to the control valve in the closed state. If you would like to open the valve, the hydraulic oil motive to stem a upward force, to make the valve stem and valve disc to move up, the flow area of valve plate and valve seat formed gradually from zero to the maximum, which implements the process of control valve from closed to fully open.
If the initial spring force is too small, it may cause the sealing pressure on the valve disc and valve seat contact surface is not enough when the control valve in the closed, and resulting in leakage phenomenon; If more than the oil motive for lifting force, may cause the valve can't open, even can not into the steam, seriously affecting the performance of the steam turbine units, and even cause accidents. Therefore, in the design process of the control valve, the steps of calculating stem lifting force integral, at the same time, but also an important basis for the selection of the valve.
The theoretical analysis of the lifting force in the pre process
For G-I type of control valve, the structure of pre opening valve as shown in figure 1: In Figure 1 , the valve is in the open state at the beginning, P0 for the steam inlet pressure, P1 for balance cavity pressure on the pre opening valve, P2 for the steam outlet pressure, D1 for the balance cavity diameter, hp for the pre opening valve stroke, Dp for the pre opening valve contact diameter, in addition to the valve disc cutting hole is rectangular, S for the cross sectional area.
The steam flow into the balance cavity of the pre opening valve through four tangential holes on the valve disc when the control valve is closed, form the balance chamber pressure P1, along with the pre opening valve open, the steam in the balance cavity flow into the back of valve, attaining the aim of reducing pressure difference before and after the valve. Appeared the twice throttle in the process, the first time for the steam by tangential hole into the balance cavity, 1 Q Q = , the formula (1) can be obtained. 
Where,
α can be seen as the structure parameters of control valve, only have a connection with contact diameter of the pre opening valve and size of tangential hole on the valve disc. No matter in the design or selection of control valve in the given application, the parameter is constant. The formula (2) can be obtained using the analysis of the force on the valve stem.
Where, F is the sum of valve stem by force in addition to acting force of the hydraulic oil motive; G is the gravity of valve stem; s F is the acting force of steam; k F is the acting force of spring; c F is the initial acting force of spring; k is the spring stiffness coefficient.
The formula (3) is obtained by the formula (1) and formula (2) .
= is the contact area of pre opening valve. For the design of the given control valve , A and B is a constant. The lifting force of control valve in the process of opening mainly depends on the stroke of the pre opening valve, structural parameters of the control valve and the pressure difference between the before and after the valve, the relationship of the lifting force and pre stroke of the stem as shown in figure 2. The relationship curve of F-hp shows the conclusion of increasing pre opening valve stroke can reduce the valve stem lifting force。The valve lifting force decreases rapidly with the increase of the pre opening stroke, the lifting force to reduce speed gradually slow down until it leveled off when reaches a certain value. So the behavior of reducing pre opening valve stroke is not economic in order to reduce valve lifting force. At the same time, the steam turbine in limited space, reserved for the hydraulic oil motor starting space is limited, it may cause the case of the valve can not fully open if the pre opening valve stroke is too large.
The numerical simulation analysis of lifting force in the process of opening
The model of pre opening valve of control valve was reestablished,the pre-opening stroke of the pre-opening valve is set to 4.75mm. Because here only to explore the relationship of the pre-stroke and lift, so the control valve is set to off. To select the pre-stop valve of the typical trip (minimum 0.5mm, 0.25mm increments, the maximum 4.75mm), the pre-lift valve lift force is obtained using the numerical simulation method. When the pre-valve lift is 3 mm, the flow field distribution is as follows:
(a) Pressure filed distribution (b) Velocity filed distribution Fig.3 The valve flow field in pre-opening process Figure 3 can be seen, the inlet valve and the outlet pressure distribution is more uniform, changes in the main pre-valve, the pre-opening valve pressure decreases, and because the reasons for throttling, changes more turbulent; And the speed is just the opposite, in the inlet and outlet evenly distributed in the pre-opening valve increases and disorder distribution.
Since FLUENT has a dimensionless Newtonian (N) option in the monitoring window, the lift is replaced by the lift factor, which is defined as:
In Fluent, the density, the velocity, and characteristic length of the reference values can be defined as 2,1 and 1, respectively, and the denominator in equation (4) is numerically equal to lift.
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Through the numerical simulation of the typical opening flow field, the lift coefficients corresponding to different pre-stroke are shown in table 1. In the field test, the lifting force coefficient is usually used to measure the lift force of the valve. The coefficient of interaction and the theory of the valve by the steam power ratio, the control valve of the theory of stress were 3682N (pressure ratio 0.585) and 12517N (pressure ratio 0.9), the relationship between different pre starting stroke and lifting force as shown in figure 4 . Figure 4 shows that the stem lifting force along with the increase of the pre start stroke gradually decreases, when the pre start stroke reached, the lifting force changes tend to be gentle. In the design of the valve, the steam turbine within the limited space and consider the economic and other factors, the valve opening and pre trip should be taken as 3mm is appropriate, not only to meet the requirements of reducing lifting force, and not too occupied space in steam turbine.
Numerical Simulation Analysis of Lifting Force in Regulating Process
When the valve before the start of the process, the stem began to control the displacement of the valve disc to achieve the work requirements of different circulation capacity, this process is also known as the regulation process. In this scheduling process, the size of the lifting force is closely related to the position of the valve disc. Because lift valve disc position can be used to measure the stem.
Numerical simulation of the flow field in ten typical position open degree of the valve stem is carried out to monitor the lift coefficient of the valve disc and the valve stem. The numerical value is shown in table 2. Converting the data from the above table to the lifting force coefficient, in order to compare with the experimental data given by the field test personnel. Figure 5 shows that with the increasing of the opening degree of the regulating valve, the lifting force decreases, and the variation of the approximation is linear. The simulation results are in agreement with the experimental values, and the error is small. It can also prove the rationality of the numerical simulation of the flow field.
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Conclusions
Through the above analysis, can be obtained in the process of regulating valve opening, and the opening of the valve opening of the relationship between the lifting force, specific as follows:
(1) In the pre start process, with the increase of the adjustment valve pre start stroke, the valve stem lifting force gradually decreases, when the pre start stroke to reach 3mm, the lifting force basically no change;
(2) In the process of regulating valve, the valve stem lifting force with the increase of the valve opening and decreases, and the change trend is similar to linear.
